In orbital cellulitis medical management with intravenous antibiotics is now the mainstay of treatment. Cases of severe infection that do not respond to antibiotics can present major management difficulties. We present 2 cases of necrotising orbital cellulitis characterised by the rapid development of severe systemic toxicity, extensive orbital and periorbital soft tissue necrosis and abscess formation. Both cases involved visual morbidity and life-threatening infection.
Case reports

Case 1
A 3D-year-old man presented with a 12 h history of pain and swelling around his left eye. He was febrile and toxic. He had had 2 weeks of 'toothache' and left cheek pain. He had a history of chronic sinusitis and numerous facial traumas. On examination he had a temperature of 38°C. He had a left non-axial proptosis, severe periorbital oedema, chemosis and pain (Fig. 1 ) demonstrated left maxillary sinusitis with prominent superficial soft tissue swelling. This was most marked in the temporal fossa where gas was seen between tissue planes. There was proptosis with abnormal post-septal soft tissue extending along the lateral orbital wall. An old left orbital floor blow-out fracture was present.
Intravenous flucloxacillin was commenced. Blood cultures did not yield any organisms. Forty-eight hours after admission he underwent a left antral lavage with drainage of copious amounts of pus. Culture of the pus revealed a heavy growth of a !3-haemolytic Group F Streptococcus, anaerobic Gram-negative bacilli and a non-haemolytic non-group able Streptococcus. On the advice of a microbiologist his antibiotics were changed to intravenous cefuroxime, metronidazole and rifampicin. Over the next 48 h his systemic condition deteriorated. His temperature remained high and he was obtunded. The proptosis of his left eye increased. The left side of his face and neck became more swollen. Subcutaneous surgical emphysema was present. His lower lid became necrotic (Fig. 2) . No afferent pupillary defect was detected. On day 4 after admission his systemic condition began to improve but there was a purulent discharge from the left eye, the cornea became hazy and a hypopyon developed. The visual acuity was recorded as perception of light. Suppuration of the cornea increased and it perforated 2 days later (Fig. 3) . He was transferred to our institution.
A full medical history and examination did not reveal any cause of immunosuppression. He underwent an evisceration along with drainage of subperiosteal, orbital, lower lid and temporalis fossa abscesses. Copious pus was drained from each site. Streptococcus anginosus was cultured from pus swabs from these sites. Histopathological examination of the ocular contents revealed a panophthalmitis. There was a polymicrobial infection consisting of Gram positive cocci and Gram-negative bacilli along with widespread purulent necrosis. Axial CT scan through the left orbit demonstrating proptosis with traction on the optic nerve and associated distortion of the globe. Abnormal soft tissue is seen extending along the lateral orbital wall (small arrow) with prominent soft tissue swelling in the temporal fossa (long arrow). The tissue planes are separated by gas. A 13-year-old boy presented to a children's hospital with a 12 h history of pain and swelling of his left eye. He had a 2 day history of cough and vomiting. On examination he was alert, conscious and orientated; his temperature was 37.4 0c. He had marked periorbital oedema, a left non-axial proptosis, chemosis and painful limitation of his eye movements. The visual acuity was not recorded. His cornea was clear and there was no relative afferent pupillary defect. Orbital cellulitis was diagnosed and intravenous cefotaxime and rifampicin were commenced. A CT scan (Fig. 4) demonstrated extensive left periorbital soft tissue swelling, proptosis and left maxillary and ethmoidal sinusitis. There was associated superficial soft tissue swelling with gas separating tissue planes in the temporal fossa. Gas containing subperiosteal soft tissue was also seen extending along the medial orbital wall. These changes were consistent with a subperiosteal abscess. Over the next 6 h his systemic condition deteriorated. The left orbit became progressively tenser, the proptosis increased, there was marked resistance to retropulsion with 3 mm of lagophthalmos. He was transferred to our institution and underwent emergency drainage of a subperiosteal abscess along with maxillary and ethmoidal sinus drainage via a Lynch incision over the medial orbital rim. At the end of the procedure a gutter drain was placed in the wound. Intravenous metronidazole was added to his medications. Twenty-four hours later his condition had not improved. He remained febrile and toxic. The affected eye's visual acuity was counting fingers. There was little discharge from his drain. Frequent ocular lubrication was applied for the severe lagophthalmos and corneal exposure. A pus swab grew Streptococcus anginosus. A blood culture was negative. After consultation with a microbiologist intravenous benzylpenicillin and chloramphenicol replaced his previous antibiotic regime. A full paediatric investigation did not reveal any evidence of immunosuppression that might have predisposed him to severe infection. A repeat CT scan showed left maxillary, ethmoidal and sphenoidal sinusitis and diffuse orbital soft tissue oedema.
He then underwent an anterior orbital drainage and a formal anterior ethmoidectomy in conjunction with an ENT surgeon. Seventy-two hours after admission his condition had still not improved significantly. A third CT scan (Fig. 5 ) demonstrated abnormal gas-containing areas of soft tissue behind the globe consistent with orbital abscesses. He underwent a further orbital exploration resulting in the drainage of large superior CT scan on presentation demonstrating proptosis and subperiosteal abscess along the medial orbital wall (short arrow). Superficial soft tissue swelling is also seen in the temporal fossa with gas separating soft tissue planes (long arrow). orbital abscesses (Fig. 6 ). Further pus swabs were obtained at each operation. Microbiological examination of each of the pus swabs demonstrated a monomicrobial infection of Streptococcus anginosus. Anaerobes were sought but not isolated in any of the samples. Following his third operation he began showing steady systemic and orbital improvement. His drains were removed 5 days post-operatively and he was changed to oral antibiotics. Ten days after discharge his visual acuity in his left eye was 6/24 unaided and he had a moderate mechanical ptosis. Five months later his visual acuity in his left eye had improved to 6/9, the ptosis had almost completely resolved and he had a small divergent squint (Fig. 7) .
Discussion
The precise roles of medical and surgical treatment in orbital cellulitis are debated. The disease is commonest in children and the most frequent cause is direct extension of paranasal sinusitis. In children the prompt use of appropriate intravenous antibiotics can lead to resolution of infection even where there is radiological evidence of a subperiosteal abscess. 1 , 2 As it may be difficult to distinguish radiologically between a subperiosteal abscess and inflammatory swelling, CT scan appearances should be treated as adjunctive information only. A common approach is to use a trial of high-dose intravenous antibiotics and to consider surgical drainage if there is failure to respond rapidly. l -4 Where medical treatment fails, direct drainage via an external skin incision is the conventional surgical approach. More recently endonasal endoscopic surgery has been advocated. S In adults sinusitis is also the most common cause of orbital cellulitis and it is treated in an identical manner to children. 6 -8 Less common causes of orbital cellulitis are penetrating injury, lid disease, lacrimal disease and ocular surgery. Rarer causes are peribulbar injection, 9 endophthalmitis 1o and endogenous infection. 11
Our 2 case histories represent a fulminant form of orbital cellulitis that is both vision and life-threatening. Repeated surgery is mandatory when there is persistent severe periorbital and orbital infection, high fever, systemic toxicity, a lack of response to antibiotics and a lack of response to surgical drainage of sinuses or the orbit. These 2 cases illustrate that surgery is best undertaken by a multidisciplinary team comprising an otorhinolaryngologist and an orbital surgeon. In case 1 the patient did not improve after antral lavage. Had he proceeded to an orbital drainage procedure sooner, loss of the eye may have been prevented. In contrast, case 2 underwent prompt, repeated orbital and ethmoidal drainage procedures that probably saved the eye.
Necrotising cellulitis is a form of microbial gangrene characterised by the rapid development of extensive soft tissue necrosis. 12 It is typically a polymicrobial infection caused by aerobic and anaerobic pathogens or mixed Clostridia. In animal studies a mixture of organisms can cause more severe infection than each of the organisms singly (bacterial synergy). Necrotising cellulitis can be crepitant (gas-forming) or non-crepitant.
Streptococcus anginosus was isolated in both our cases. This is a species of the Streptococcus milleri group, which are commensals of the mouth, nasopharynx and gastrointestinal tract. They have a well-established role in serious purulent infections. 13 , 14 Their propensity to cause abscess formation may be related to a polysaccharide capsule that hinders phagocytosis, the production of hydrolytic enzymes or the presence of capsular proteins that suppress lymphocyte and fibroblast proliferation but do not affect leucocyte migration. IS Most Streptococcus anginosus infections follow local invasion from a site where these organisms are part of the normal flora. In case 1 there was a mixed infection and bacterial synergy may have contributed to the severity of infection. In case 2 the necrotising orbital cellulitis appears to have been caused by Streptococcus anginosus alone since no anaerobes were isolated from several different pus swabs. Another unusual feature in case 2 was the gas formed by the infection. While crepitant infection is usually associated with anaerobic infection, Streptococcus anginosus has previously been reported to cause gas-forming soft tissue infection. 16 Since streptococci are now the commonest pathogen associated with orbital cellulitis, 17 , 18 in the future we may see a greater incidence of atypical orbital cellulitis caused by virulent streptococci such as Streptococcus anginosus.
These 2 cases of necrotising cellulitis have many similarities to necrotising fasciitis (NF), which is another rapidly progressive subcutaneous life-threatening streptococcal infection. Orbital cellulitis in NF is extremely rare and has only been reported to occur secondary to periorbital NF. 19 -21 Although the management is similar, there are important clinical and bacteriological differences. Table 1 compares the features of necrotising orbital cellulitis with orbital NF.
In the modern antibiotic era, orbital cellulitis has lost its fearsome reputation as a disease that causes blindness, intracranial complications and death. 22 Our 2 cases illustrate that orbital cellulitis can be caused by virulent pathogens that can cause atypical severe disease. These pathogens should be suspected when there is rapid progression of orbital signs and severe systemic toxicity and a poor response to appropriate antibiotics. Orbital abscesses must be assumed to be present until proven otherwise. Aggressive surgical drainage of the orbit is an absolute requirement. A failure to improve despite surgery mandates repeated surgery. Without early and aggressive multidiSciplinary surgical management there is a high risk of loss of sight and possibly loss of life.
